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Abstract 
This paper highlights the necessity to respect international accessibility and e-learning standards in creating Web sites or assistive 
software and provides solutions for access to learning objects, through web services using voice synthesis and speech recognition 
in Romanian. Inclusive education aims are facilitating the access to information, learning and the reduction of the possible risk of 
social exclusion. This article also aims to find the most appropriate way to combine the promotion and the awareness of both the 
general public and of those directly involved, of the importance and usefulness of such solutions in Romania. 
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1. Introduction  
In a contemporary society, which wants to be an information society, the access to information and 
communication technologies is increasingly important and offers many advantages to users. There is a special 
category of users- people with disabilities who can not benefit fully from these technologies. Their number, 
according to statistics, is more than 500 million people worldwide and in Romania there are over 600,000 people of 
which about 60,000 are children.  
The European policies and legislation have recognized the importance of employment to ensure equal 
opportunities for all. The importance of availability and accessibility of IT&C products and services (Information 
and Communication Technology) on employment is beneficial, providing better social inclusion and enabling 
people with disabilities to live independently longer. 
 E-learning is closely related to what learning means, covering a wide range of activities from computer assisted 
education to exclusive online education. E-learning services have evolved continuously since the introduction of 
computers in the educational process. In this context there is a tendency for integration of educational services. 
 The current technologies allow creating computer applications with higher degree of accessibility. The assistive 
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2. Accessibility and standardization 
For people with disabilities, the access to information, online communication and interaction with complex 
systems are possible by technologies suited to each type of disability, called assistive technologies. 
2.1.  Assistive technologies 
Also called access technologies, assistive technology refers to computer hardware and software solutions that 
enable users with disabilities to use the computer. Thus, for people with disabilities exist the Braille display, the 
Braille keyboard, the electronic magnifiers and screen readers (Brewer, 2005). A special class of assistive 
technology software is represented by general applications, which are useful to provide access to computing and 
communication of several categories of users with various disabilities. This category includes: 
x voice recognition, which allows automatic conversion of words given in the text, is useful in control applications, 
completion of written documents by direct dictation or for interaction between user and expert system type 
applications; 
x vocal synthesis, which, together with a screen reader is the most used method of interaction for the blind with 
computer applications because it offers a greater amount of information per time unit. 
2.2. Web accessibility 
Web accessibility refers to persons with disabilities which access the Web content. From this point of view, Web 
accessibility means a web design that allows people with disabilities to interact with Web pages effectively.   Web 
accessibility takes into account all types of disabilities and the main reason why many sites aren’t currently available 
is that the Web software doesn’t support accessibility correctly. To clarify accessibility issues and define solutions, 
Web Accessibility Initiative (WAI) develops international standards for accessibility. WAI recommends 3 sets of 
guidelines with a fundamental role in making Web accessible (Brewer & EOWG, 2005):  
x WCAG 1.0 (Web Content Accessibility Guidelines);  
x UAAG (User Agent Accessibility Guidelines);  
x ATAG (Authoring Tools Accessibility Guidelines). 
These guides explain how Web technologies can be used to create Web sites, browsers and accessible editing 
tools. Strengths marker for increased availability of the Internet are based on the basic technical specifications of the 
Internet and are issued in accordance with W3C: HTML, XML, CSS, SVG, SMIL (Brewer, 2005). 
2.3. E-learning standards 
The standards for e-learning highlight the need for data structures and communication protocols by which to 
improve interoperability and reuse of educational content and system components and thus facilitate the flow of 
information in system (Isaila, 2008).  
The standards used in the platform’s implementation must allow: presentation and packaging of information to 
students, annotations on resources that can be used and links to other resources, knowledge packaging, online 
testing, import and export data in internal format (IMS, SCORM) (Brut, 2006).  
Viewed in terms of learning platforms and standards used in carrying out educational materials, an effective 
educational process is one from which the disabled person acquires the physical and mental qualities that make it 
suitable for an integrated life.  
3. E-learning web services 
E-learning plays an important role in the educational plan, characterized by the fluidity of roles, resources 
allocated, focused on the learners' needs and various synchronous and asynchronous facilities (Brut, 2006). 
Web services are useful in implementing e-learning systems interoperability as: promote interoperability and 
extensibility in different applications and platforms for e-learning market and this because of their architecture that 
is platform independent; XML is the basis of information interchange between systems training; Web services 
4.  
Narcisa Isaila and Irina Nicolau / Procedia Social and Behavioral Sciences 2 (2010) 4497–4501 4499
2. Accessibility and standardization 
3. E-learning web services 
provide a unified programming model (Alboaie & Buraga, 2006). Adapting content to scrolling and understanding 
opportunities of student is possible only through a flexible and efficient training environment, and methods used 
must be consistent with the student's learning style. An extensible platform for e-learning should have the following 
properties: modular architecture (modules can be reused in other applications), possibility of publishing online and 
offline educational content, to adopt specific e-learning standards (SCORM and IMS) and to provide an integrated 
environment for communication (Brut, 2006).  
Developing Web services and the need for connectivity in e-learning are important factors in achieving 
interoperable educational solutions that promote learning in the context where the methods and education means 
were upgraded and is desired acquisition of certain skills (Isaila, 2009). 
4. Computer assisted learning solutions for people with visual disabilities 
At basis of many accessible tools for the blind are the speech synthesis systems that produce voice signals from a 
text. Synthesis involves various constraints: the vocabulary is virtually unlimited, and sentences handed, short or 
long, must show a natural character. Moreover, synthesis must comply normal intonation as possible, in order to 
ensure good intelligibility. 
4.1. Solutions for making information more accessible 
Accessibility of information for visually impaired persons must be seen both in the light of access to objects 
educational and in terms of access to general information available on various sites, using the voice recognition, as 
assistive technology and speech synthesis in Romanian language.  
x The access to educational objects consists in developing applications for reading information from different file 
types (Figure 1). By the sound interface, the user will be guided towards information containers, there is a check 
of resources existing, followed by the acquisition and playing of the sound, with the possibility of printing in 
Braille format. 
x The access to general information available on various sites involves the development of APIs to intercept 
information from a Web browser control type and facilities for audio presentation of information using Web 
services. Web services succeed to facilitate communication between different applications. 
Testing is done on a Web browser adapted for summary data on screen, which will facilitate Internet browsing. 
Web browser application form is useful for people with severe visual disabilities, impaired lower view, but also 
for people with mobility or learning disabilities. Application availability is the possibility of taking over the voice 
commands, as well as auditory playback of the Web pages’ content.  
x Another solution of access technologies is an optical character recognition software (Optical Character 
Recognizer, OCR), which converts scanned  pages of a book in text files that can be read using voice synthesizer 















Figure 1. Accessing files 
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4.2. Integration of modules into an assistive e-learning platform  
For creating assistive software the technology which can be used is .NET with voice synthesizers. This choice is 
based on the numerous advantages which are offered by programming in C #. The most important advantage is 
related to simplifying the application development process by separating application’s logic from logic presentation 
and the maintenance of application is easy.  
In carrying out the necessary software in computer-assisted instruction for persons with disabilities, there must be 
compatibility between the assistive technologies and the tools used. From the existing international trends on the 
applications for training people with disabilities is remarkable the tutorial trend according to which applications 
must be designed to level the learner. These applications must conform to assistive design principles, namely: 
consistency and flexibility in achieving the interface, compatibility with assistive services and their results in 
different formats (text, video, graphics, audio, or combination thereof). 






















Figure 2. Variant for access to an e-learning platform with facilities for blind persons 
  
5. Promoting policies for assistive technologies 
The importance and usefulness of doing an extensive promotional activity - in general, but more so in this case - 
are undisputed and universally accepted (Nicolau, 2008). The most difficult problems encountered in connection 
with these activities refers to those ways of action that will make specific audience - in our case - to be initiated and 
interested in using these products, to achieve a balance between promotional variables used so their joint action to 
bring the best results. The nature and concrete conditions of the market that we address to, the fact that, besides the 
technology, we are talking about a service, and especially the fact that this service involves a high degree of 
attention, all these make the entire promotion policy to be very difficult to create and apply. 
Starting from services and their specific features in relation to products - intangibility, inseparability from its 
provider, heterogeneity, perish  - and at the same time taking into account the technology itself, it is obviously 
necessary to go in building promotion policy in  two major directions depending on the category of users (Balaure, 
2002).  
x The first direction supposes assistive technology user involvement- precisely those people who will make the link 
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towards persons with disabilities. Clearly, all these activities cannot follow the normal and obvious course of the 
promotion policy as in the case of a classic product. In this sense, the ideal would be to conduct special courses, 
seminars, presentations, conferences that present both the benefits and possible drawbacks of this project. Also, 
creating a Web page where to find key information, including practical applications, etc., is a relatively less 
expensive option, but with a special impact, considering its availability. The great disadvantage of such a 
program for people with disabilities is that it addresses a specific target group and this requires a great effort by 
those who have initiated it. Taking into account the program characteristics, would be a good idea to involve the 
state authorities in promoting it, and even in sponsoring training courses for those who will be the link between 
technology and people with disabilities. Also, there will be appearances in the press and on television in 
specialized programs. 
x The second direction means presenting the assistive technology to people with disabilities. They must be 
interested and informed in the correct way on how they can be helped by such technology. Organizing 
information seminars and practical application will be held in this case. If these efforts at marketing and 
smoothing the road to a new kind of learning are not done, there will be low attendance at programs and apparent 
lack of interest, which may send the wrong message about the platform. 
6. Conclusions 
Speech synthesis systems is a vast field in which there may be different ways of dealing with text processing 
using, for example, artificial intelligence or knowledge of sound analysis and their stratification. Building a system 
capable of artificially synthesize speech from text (TTS) is an important element in facilitating the learning process 
in obtaining the necessary information.  
For people with disabilities, the main benefit brought by such an instrument is to increase the chances of 
integration into the educational system, labor market or in society. 
Scientific concerns of building IT systems for people with visual impairments are encouraged by the existing law 
and numerous treaties signed in the European Union, treaties whose aim is to increase accessibility of IT 
applications. 
When promoting such a technology, it is obvious that the real challenge is to make all those involved in the 
process to be truly interested in this project. Once they are there and interested, the first experience with our e-
learning platform must be a good one so that these new and unusual learners see value and get immediate 
satisfaction. Telling the persons with disabilities about e-learning, giving them orientation-type sessions and hosting 
tryout times with staff there to help answer questions are essential parts of any e-learning solution. 
In Romania, computer assisted learning for people with disabilities is in an early stage of development. There are 
initiatives in this regard, especially as both the Romanian legislation and the EU one, encourage the development 
and promotion of assistive software using e-learning. 
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